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THE BEGINNING of my second term as Commissioner of Inland Fisheries and Game, I feel
that a few words are in order, to comment on the
past three years and to mention the outlook for the future.
I'm very pleased that Fish and Game Department
programs made steady progress during the past three
years. Credit for this is shared by many. Each of our
divisions has continued its spirited work on behalf of the
sportsman. The sportsmen themselves - acting through
fish and game associations and as individuals - have
freely expressed opinions which are extremely valuable to
all of us.
Governor John H. Reed has lent constant support
to department programs, which have a considerable
economic impact on our State of Maine. It is extremely gratifying to me to have been reappointed by
the Governor.
Members of the Legislature, who make the laws
under which the Fish and Game Department operates,
enacted numerous measures in the interests of the sportsman. Among the most noteworthy, perhaps, are the
closed season on bear, affording protection to this fine
game animal, and the license fee increases which will
enable the department to cope better with the rising costs
with which everyone is beset.
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o NAME all the fields in which progress was made in
the last three years would be difficult, and it is also
difficult to select just a few. Nevertheless, I think we can
single out the start on the Penobscot fishway system
(with the new Denil fish way installed at Howland on the
Piscataquis River), the opening of the St. Croix River to
Atlantic salmon and other anadromous fish (through
the building of two huge Denils at Woodland and Baileyville), the apparent reversal of the decrease in landlocked salmon growth in Sebago Lake, and the return of
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the deer kill in 1965 to the level which has been average
in recent years.
Education is the key to gaining the support of an
informed public, whose help and understanding we need.
Accordingly, I have instituted an adult education program which has proved to be well accepted by the public.
Covering the fundamentals of fish and game management
and law enforcement, the pilot course was held in 1964.
Two courses were held in 1965, four in 1966, and we
hope to offer six next winter.
Maine Fish and Game Magazine, combining educational material and other pertinent articles, has been
expanded to a quarterly, on a subscription basis, thereby
doubling the output of informational material to the
public.

FUTURE?
Prediction is not easy, but we can
safely say that if the present increase in population
and leisure time and enthusiasm for outdoor living continue, the pressures on our fish and game will become
much stronger. The coming of the snowmobile is one
factor that can be instrumental in increasing these pressures. Hunters and ice fishermen are now able to cover
areas in winter that they could not get to, at least in
great numbers, until just recently. We're going to keep
a close eye on the winter use of our resources, which,
of course, cannot stand unlimited pressure. Basic investigation programs will be modified and new ones started, to
fit the changing demands of scientific management.
Though there are several definitions of "conservation," and though not all conservationists agree on these
definitions, we can say that "wise use of our natural resources" - often used as a definition - is a worthwhile
goal of all who appreciate Maine's great outdoors. This
is the goal of your Fish and Game Department, toward
which we will continue to work.
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THE COVER
These bear cubs were caught in the
act of enjoying a fine spring day by
Warden Supervisor Arthur Rogers.
The question is whether they are
posing or ignoring him completely!
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W. Thomas Shoener

THE FIRST OF A NEW SERIES
OF ARTICLES ON MAINE'S
RIVER RESOURCES

The
Penobscot
By Richard

E. Cutting,

Biologist

Atlantic Salmon Commission
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by the Author

HE PENOBSCOT RIVER, Maine's largest single water
resource, has a drainage area of about 8,500 square
miles. The basin, about 160 miles Jong in a northsouth direction and 115 miles from east to west, ad joins
the Province of Quebec on the northwest and extends to
Maine's mid-coastal area. Five sizeable sub-drainages include the West Branch Penobscot (2, 100 sq. mi.), the
Mattawamkeag River (1,520 sq. mi.), the Piscataquis
River ( 1,500 sq. mi.), the East Branch Penobscot ( 1, 100
sq. mi.), and the Passadumkeag River (394 sq. mi.).
The Penobscot River has an average discharge at Bangor of about 5,175,000 gallons per minute (11,500 cubic
feet per second). The Penobscot basin contains 1,604
streams and rivers. To that resource we can add 625
lakes and ponds, with a total area of about 254,600 acres.
The two largest lakes, both impounded for hydroelectric
storage, are Chesuncook Lake (22,975 acres) and the
Pemadumcook Lake Chain (18,300 acres).
Average annual precipitation ranges from thirty-five
to forty-three inches with a mean of thirty-nine inches.
The extensive lake system with associated dams in the
Penobscot drainage has very favorable effects on the river
discharge. Effective regulation .produces lower maximum
flows and increases the summer discharge when flows are
normally minimal. The producers of hydroelectric power
are responsible for greater stability of some of the stream
flows.
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of the Penobscot Basin by the white man
began about 1775. From about 1800 until 1860,
there was a sharp increase in the rate of settlement and
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community growth. Development of water power for
lumber and gristmills fulfilled one of man's early needs.
The number of obstructions to fish migration built up
rapidly after the turn of the 19th century.
The first mill in the Penobscot basin was erected in
B~cksport in 1764. During the following thirty years,
mills were built on most of the Penobscot tributaries in
the Bangor-Bucksport area. Mills on the main river include the series on the Stillwater River at Orono in 1778
and at the Old Town ounegan (carry) in 1798.
Apparently the first dam across the Penobscot River
was built at Old Town before 1826.
Within ten years,
main river dams were installed at McMahon's Falls in
Veazie and at Great Works.
Upriver tributaries of the Penobscot
also were
dammed at early dates. Sebec Lake was dammed in
l 804. In 1806, the Piscataquis River was dammed at
Dover, and the Pleasant River was dammed at Brownville. Gordon Falls near the mouth of the Mattawamkeag River had a dam by 1835. lt was shortly joined
·by several other nearby mills and dams.
Relatively little thought was given to the effects of
dams on fisheries during this period of rapid expansion.
The actual requirements of a fish passage structure were
unknown. Consequently, few dams provided free fish
movement except incidentally. The word "fishway," and
the structures so named, did not appear until after the
Civil War. Realization of the need for adequate fish passage at many dams has been slow to develop.
Fishery resources:
People commonly refer to the unsurpassed fishing experiences of "the good old days."
Unfortunately, except in the memories of our older citizens, details of the unexcelled angling are difficult to
obtain.
We have all seen photographs of large catches taken
in some of the Penobscot drainage lakes many years ago.
Most of the waters seldom saw a human, and tho e people who went travelled by railroad or horse and wagon.
Maine Fi.'11 and Game - Spring, 1966

No doubt, the inaccessibility and lack of fishing pressure
permitted excellent catches.
The same waters may produce as many pounds of fish today, however, but the
catch is divided among more anglers.
Four anadromous fishes have been important in the
fisheries of the Penobscot River.
Anadromous fishes are
ocean-dwellers that spawn and spend their early lives in
fresh water before migrating to the ocean.
The four
species include the Atlantic salmon, the alewife, the
American shad, and the striped bass.
Historians have recorded some information about the
former abundance of these four fishes. In 1795, salmon,
shad, and alewives were abundant, and in Milford in
1805 the Penobscot fairly swarmed with the finest fish salmon shad and alewives were taken in quantities that
now se~m al~ost incredible.
(That statement was written in 1882!)
In 1827 at Bangor, one seine haul in May
took seven thousand shad and one hundred barrels of
alewives.
One weir on Treat's Point in 1836 caught

thirteen thousand shad, fishing only a four-day week.
Alewives once ascended the Piscataquis River in immense
quantities, and they were often dipped out and left to
decay on the river bank. In the Pleasant River at Brownville, alewives crowded up to spawn in such abundance
that they filled the river from shore to shore, and salmon,
too, came in great numbers. About 1880, many salmon
were poached from the fishway of the Brownville dam.
We can find a few observations on the distance of the
alewife, shad, and salmon migrations in the Penobscot
drainage. Alewives and shad went to Davis Pond, Eddington (via Blackman Stream), until the big dams were
built on the Penobscot in 1876. The shad in the Penobscot went 170 miles from the sea. On the East Branch
of the Penobscot, tradition says, alewives reached a point
nearly 200 miles from the sea. Salmon were found below
the Foxcroft dam as late as 1825. The 11th Maine
Fisheries Commissioners' Report mentions that alewives
were taken beneath the dam at Dover in 1877.
Although commercial fishing for Atlantic salmon
started about 1780, the heaviest fishing took place during
the mid and latter 19th century, and the catches dwindled

during that period. Warden E. M. Paine reports in the
7th Maine Fisheries Commissioners' Report that the salmon catch by netters between Bangor and Old Town up
to July 23 in 1873 was 1,984 fish. This catch weighed
33,198 pounds, and the average fish weight was 16
pounds 10 ounces. The total catch in 1873 was close to
15,000 fish. In the only five years for which statistics
of the catch are available during the period from 1873 to
1890, the commercial catch averaged 11,955 salmon.
The catch between 1895 and 1905 averaged 4,650 fish
annually but from 1918 to 1920 was down to 1,500
salmon. Thereafter, the commercial catch dwindled
erratically to a weir catch of 40 salmon in 194 7, the
last year that commercial fishing for salmon was legal
in the Penobscot River estuary.

r

RIVER still has a potential for producing runs of the anadromous species now nonexistent there. The two greatest obstacles are the lack
of fish passage facilities at dams and the polluted condition of the main stream waters.
Obstructions:
The Penobscot River is dammed at six
places: Bangor, Veazie, Great Works, Milford, West Enfield, and Mattawamkeag. Only the Mattaceunk Dam
at Mattawamkeag has fish passage facilities approaching
adequacy. The fishways on the other five structures are
old, poorly-designed relics of the Depression days. Reestablishment of the migratory fishes requires relatively
uninhibited fish movement.
Pollution:
Water pollution has become a major problem in the Penobscot drainage. The problem is most
acute in the main river although severe local problems
can be found on some of the tributaries.
The water pollution problem is a result of the pattern
of development of Maine's forest resources. During the
settlement period until about the l 870's, man utilized the
HE PENOBSCOT

The pool below the Bangor Dam may once again be
a famous fishing spot for Atlantic salmon if pollution
is halted and adequate fishways are provided.

Penobscot's virgin forests for lumber.
After the virgin
forests were cut, the emphasis shifted to utilizing the
smaller trees newly growing.
The pulp and paper industry began operating on the Penobscot
drainage about
1882 at Great Works and has grown tremendously since
World War II. The lack of waste treatment by this in-

dustry gradually increased the pollution load beyond the
capacity of the river to absorb the wastes. Now, the
waste load by industries in the Penobscot basin creates
effects which are the equivalent of the domestic sewage
from many, many times the actual number of people living in the drainage. The Penobscot River has been burdened far beyond its natural capacity for purification.
offers a wide selection of
habitat conditions and environments for fishes.
Therefore it is not surprising that the drainage is inhabited
by nearly all the fish species found in the state.
Angling in the Penobscot drainage is sure to please
any fisherman whether his interest is for cold-water or
for warm-water game fishes. The widely-distributed
brook trout can be found in every brook, stream, and
pond when water temperatures are suitable. The dispersal of the brook trout in the springtime permits an extensive fishery in areas where waters are too warm for this
fish in the summertime. During the summer months,
warm waters restrict the brook trout to the cooler streams,
springs, and mouths of cool tributaries where conditions
are suitable for carryover. The headwater streams, particularly the East Branch and West Branch Penobscot, are
favorite areas for the trout fisherman.
The landlocked salmon occurs primarily in lakes and
ponds although stream-dwelling fish are present in several
of the larger streams and rivers. The West Branch
Penobscot below Ripogenus Dam is well-known for its
landlocked salmon fishing. Many of the larger lakes
provide excellent trolling for landlocked salmon; Chesuncook Lake and Cold Stream Pond could be mentioned
as examples. The lake trout, or togue, is restricted to
the deeper lakes, and this game fish is not as numerous
as the salmon or brook trout. Sebec Lake and Wilson
Pond are examples of lakes providing togue fishing.
The fisherman seeking warm-water fishes - the bass,
perch, and pickerel - can find them readily in the Penobscot drainage. The chain pickerel and the bass are limited in distribution primarily to the southerly and easterly two-thirds of the drainage. The chain pickerel,
present in the drainage since 1819, is caught from the
deadwater sections of the larger streams and rivers and
from many of the lakes and ponds. The smallmouth bass
has become rather widely distributed in the basin since
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its introduction in 1869. Excel1ent stream fishing for the
bass is enjoyed on the larger rivers, particularly the Mattawamkeag and Piscataquis. Several lakes provide superior
smallmouth bass fishing; Baskahegan and South Branch
lakes are two examples.
The white perch is widespread, and the list of ponds
containing this species is long. The white perch is a
stream dweller in the main Penobscot River and in deeper
portions of the larger tributaries. White perch populations have expanded to such an extent in ponds and
lakes that fishery regulations have been liberalized to permit a larger harvest and to reduce overcrowding.
HE OUTLOOK
for the future of the Penobscot River
fishery resources is encouraging. The inland fisheries
are in good condition and can be maintained by modern
fish management techniques, and the anadromous fisheries
have real possibilities for successful restoration.
The
undesirable effects of man's ettlement and use of the
basin are on the verge of improvement.
Modern engineering has demonstrated that efficient
fish passage designs are now available. These improved
designs can be incorporated into the Penobscot River
drainage dams to guarantee reasonable fish passage successes. Industry is accepting more readily the responsibility of providing fishways in dams. When federal
funds are authorized under the Anadromous Fish Conservation Bill, - they may become available on a matching
basis for construction of fishways. A series of new fish
passage devices on the Penobscot River will provide comparatively free fish migration once again to the upriver
nursery areas, which still have the potential for use by
anadromous fishes.
The rapidly deteriorating condition of the Penobscot
main stem waters should cease. An improvement in
water quality will begin although the improvement will
be slow because of the years-long abatement program.
The 1965 Legislature passed Penobscot River cleanup
legislation providing for classification in October, 1965;
for an October, 1969, date for preliminary plans and estimates on waste treatment facilities; for an October, 1972,
date for financing arrangements; for an October, 1973,
deadline for construction scheduling; and for a completion
date of October 1, 1980.
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IFTEEN YEARS is a long time, but the problem is immense. If industry and municipalities make a sincere effort to comply with the cleanup schedule, the
Penobscot River will return to full fish production once
again.
Maine people are awakening to the abused condition
of the Penobscot River. Interest in restoring the fishery
resources and recreational u age is increasing. Our next
generation will see a river more like the Penobscot River
of a century ago.

F

Landlocked salmon fishing on the
West Branch of the Penobscot
River,
near Chesuncook.
Maine
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Biology in Brief

THE MUSI(RAT

Favorite Furbearer
By Harold M. Blanchard
Game Biologist
FUR animals trapped in the United
States each year, the most abundant is the
muskrat. The largest producer of muskrat
is the State of Louisiana
where these animals
abound in the extensive coastal mar.shes and river
backwaters. Muskrat fur, highly durable and beautiful, is processed in three principal ways. Sheared
and dyed black, it is called "Hudson Seal"; stripped
and dyed, it resembles mink; and it is also used
natural.
Although used in the garment trade for
some trimming, muskrat fur goes primarily into
coats and stoles.
Even though the southern states
produce the largest numbers of these animals, the
quality of the New England produced fur is second
to none.
Muskrats are very tasty, and in some areas
enormous quantities are consumed under the name
"marsh rabbit" which, it seems, is less offensive to
many people than the true name.
Distributed throughout the N orfh American
continent where suitable water areas are found, the
muskrat also has been introduced in foreign lands.
It is considered to be a nuisance species in Scandinavian countries because of its burrowing and tunnelling habits.
Muskrats are found in all sections of the State
of Maine but are most abundant in the southern
and coastal areas where shallow lakes, ponds,
marshes, and slow moving rivers are most plentiful.
The deep, cold lakes of the north, with little
emergent aquatic vegetation, are poorer muskrat
habitat. Beaver flowages throughout the state provide many acres of good muskrat habitat, and the
muskrat and beaver seem to be compatible in a
flowage. They get along well, and often muskrats
occupy dens and burrows within the walls of the
larger beaver house.
The muskrat is well suited to life in an aquatic
environment. It has small front feet, large, webbed
hind feet, and a scaly, practically hairless tail that
is flattened vertically.
The total length of adult
muskrats varies from 20-25 inches, and the average
weight is about 2.5 pounds.
In the southern parts of their range, muskrats
are extremely prolific. The young breed during the
season of their birth, and the breeding season extends year round. In the north, however, this is not
true; in this section, muskrats breed from April
through June. In northern areas, 'rats normally
have two litters per year, but in the south, five or
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six litters may be born to an individual. The gestation period is twenty-eight days, and the female
may breed again soon after the young are born, as
some litters are born only a month apart. The average litter size in most areas is four to five.
Young muskrats are born in a dry nest and are
cared for by the mother for two to three weeks, at
which time they learn to eat by themselves. Growth
is very rapid, and in four to five weeks the young
begin to take on the appearance of adults.

HAVE a host of predators:
mink,
otter, bobcat, coons, foxes, snapping turtles,
owls, hawks, and eagles; but none of them appears
to influence populations of 'rats as much as more
natural causes. Muskrats can be their own worst
enemies.
In areas of high population densities,
they frequently devour all food available, and some
animals starve. These "eat-outs" are noticeable in
the vicinity of many large muskrat lodges. Muskrats fight among themselves, and their wounds are
sometimes fatal. Scars and open wounds on 'rats
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are frequently observed in spring-trapped animals
as the breeding season nears.
Of all mortality causes, however, fluctuating
water levels are the most destructive to 'rat populations.
High water during the winter months
floods many dens, drowning some 'rats and forcing
others to move to less suitable areas where they become subject to other mortality factors.
Three kinds of construction are made by muskrats. There are the semi-permanent lodges made of
mud and grass, hollowed out, with one or more submarine entrances. Another structure called "push
up" is similar to the lodge except in size and serves
as a feeding site. Bank dens are found along shorelines of rivers, ponds, and marshes. They consist
of a submarine tunnel leading up under the bank
to a hollowed-out chamber; frequently, more than
one entrance is connected to one of these chambers.
5

Push ups are usually less than eighteen inches high
above water while lodges usually exceed this height.
On marshy environments, a rough estimate of
the muskrat population can be made by counting the
number of houses in the fall of the year and multiplying by five. It should be noted that only active
houses - not push ups or inactive houses - should
be tallied.
Several major movements occur among 'rat
populations, which tend to insure continued populations where the habitat is suitable.
Spring dispersal is brought on by tensions within a population
at the time of breeding and the search for mates.
High waters, driving 'rats from lodges and dens,
are a contributing factor to this spring movement.
In some sections, high densities lead to the build-up
of intraspecific competition and stimulate movements of animals to less desirable areas.
High
waters during winter months flood out dens and
lodges, leading to another major variety of movement as the animals try to find new houses.
Muskrats are omnivorous in their feeding habits; that is to say, they feed on both animal and
vegetable materials. The roots of cattails and bulrush are favorite foods, as are portions of most
aquatic plants, depending on their availability. Apples and corn where available can become important

/

foods. Fresh-water mussels, crayfish, insects, and
even other muskrats are eaten at times. The mussel
is a preferred food in many sections of Maine, probably because of its relative abundance.

I

there are three seasons or kinds of
trapping for muskrat.
In the fall, in marshes
and along shallow, grassy, or weedy ponds, muskrats habitually feed on this vegetation in a particular area. They build up a dense mat called a feed
bed. These feed beds are excellent places to put
traps for muskrats.
Sets baited with apples or
parsnips are also effective in some areas. Floating
logs or stumps where the 'rats come out of the
water are readily identified by the presence of fresh
droppings and offer another good chance for a trap.
Blind sets in paths through shallow areas used by
'rats are also good fall sets. In some places where
mussels are a part of the diet, heaps of empty shells
identify feeding areas. These are good places for
a set.
In winter, under ice, 'rats can be baited with a
variety of materials, and trap sets made like miniature beaver sets are effective. Apples or tender
poplar sprouts, attached to a stick on which a platform has been built to carry the traps, are placed
below the ice. Bubble trails under ice in the winter
readily identify areas being used by 'rats.
In the spring, when the ice begins to leave the
rivers and marshes, favored set locations are to be
found on floating logs, stumps, etc., where the 'rats
come out of the water. These places are readily
identified because of the droppings present.
Shallow notches are cut into the logs to accommodate
traps. Any traps set for muskrats should be placed
so that the animal reaches deep water and drowns;
otherwise, the 'rats can twist out, leaving only a leg
or foot in the trap. In spring trapping, care should
be taken to allow for a rise in water due to run-off;
float sets should be anchored to the banks of rivers
so that they can rise with the water.
For muskrats, trap size should be #1 or #11/2.
Stop-loss or anti-twist guards should be used where
water is not deep enough to drown the animals.
There are many areas of wet or poorly drained
lands in the State of Maine that could produce substantial numbers of 'rats on a sustained yield basis.
The creation of low dams would flood these areas
and stabilize water levels, thus producing a cash
crop on lands that were formerly waste lands.
The management of this valuable member of
Maine's furbearers will continue to be a matter of
annual consideration by the Fish and Game Department so that an optimum perpetuation of the population will be guaranteed.
N GENERAL,
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Periodic checks are made on water in
fish hatchery pools, here by Lawrence
Walker, left, and the author.

E HA VE SEEN how important
oxygen and calcium are to fish
in a direct sense, and as we find out
more about the chemical requirements of fish, we are learning that
other elements are equally important. But did you know that water
chemistry is important to all fish life
in a totally different, indirect kind of
way? Here's how it works. You're
aware that big fish of many kinds eat
smaller fish, that these smaller fish
devour insects and similar food, that
the insects are apt to feed on tiny
fresh-water shrimps and such, and
that these little creatures live on
tiny, single-celled plants that we
can't even see without a microscope.
This is an example of a simple "food
chain." But did you ever wonder
how these microscopic forms of life
way down at the bottom of the food
chain get their living? Where does
their food come from? The answer
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us who go afield with
rod and reel in this great
state take water pretty
much for granted.
To be sure,
there's plenty of it in this part of the
country, and although we have our
pollution problems, most of it is
relatively clear and clean. But even
this "pure" water is not the plain old
"H20" we first heard about during
our school days.
Actually, that
crystal - clear trout brook you're
thinking of carries traces of many
chemical elements in its water, most
likely including calcium, magnesium,
sodium, potassium, oxygen, carbon,
nitrogen, sulfur, chlorine, iron, phosphorus, and many, many others.
And it's a good thing, too, since
these minerals are just as vitally important to fish and other aquatic life
as they are to you and me. Of
course, fish get some of these requirements from their diets, but research during the last couple of
decades has proven that many materials are absorbed directly from
the water, by the fish's gills.
We all know how vital dissolved
oxygen is to fish life, and this, of
course, is why biologists make a series of oxygen tests on each lake
they survey. Certain kinds of fish
can tolerate conditions of low
oxygen concentrations better than
other kinds, but all need some
oxygen in the water.
Less talked about than oxygen
but also extremely important is dissolved calcium. This element, which
is leached from rocks and soils of
the drainage, is not only necessary
for bone formation but also serves
as a chemical and biological buffer
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against the stresses and strains of the
fish's daily life. In many instances,
if the calcium concentration
is
abruptly lowered, fish will die.
Trout raised in hatchery waters
that were high in ca lei um and
stocked into low-calcium streams will
usually provide very poor fishing, for
the simple reason that they are unable to adjust to the difference in
calcium levels; many of them die because of so-called "calcium shock."
The solution, of course, is to stock

Your Fishing Depends On

WATER FERTILITY
By Donald F. Mairs
Fishery Biologist
low-calcium waters with fish from
low-calcium hatcheries, but even this
simple remedy was unknown until
biologists started testing water and
studying the mineral needs of fish.
In Maine, we have made extensive
analyses of all our hatchery waters
and have monitored some on a
quality-control basis.
This work,
along with the information we arc
gathering on the chemistry of our
lakes and streams, helps us to guard
against problems of the "calcium
shock" kind. The more information
we can collect along these lines, the
better off we are going to be as we
strive for more efficient use of our
hatchery product.

is: they make it! They make it by
a process involving sunlight, a green
pigment called chlorophyll, and
chemical nutrients dissolved in the
water. So you see, the whole chain
of aquatic life depends ultimately on
the presence of dissolved chemical
elements.
Now it's clearer what the biologist
means when he speaks of "lake fertility"; he is simply referring to the
fact that waters with higher concentrations of chemical nutrients can
support greater quantities of living
things (including fish and the creatures fish eat) than can waters with
smaller amounts of these nutrients.
It's exactly the same fertility princi7
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ple that agriculturists have used for
ages.
If you have any lingering doubts
about the importance of water fertility, drop in at a federal bass or
pike hatchery some spring, and
watch them adding chemical fertilizer at just the right time and temperature to produce maximum crops
of tiny food organisms for the newly
hatched fry to eat. Better still, read
up on production practices in the
carp hatcheries of Japan, Israel, or
India; in these places, where they
measure production in tons per acre
and where such production can literally be a matter of life or death, the
addition of chemical nutrients is a
standard and highly regarded practice. To date, fertilization of natural
lakes in North America has not been
considered economical (although it
has been done experimentally), but
here in Maine, as in many other
states, we are collecting basic information on water fertility.
There are many uses for fertility
information.
For example, it has
become obvious that infertile waters
(many lakes in Maine fall in this
category) can be over-taxed by
stocking too many fish in them just
as infertile land can be over-taxed by
grazing too many cattle on it. The
result - poor growth ~ is the same
in each case. We now have proof
that by reducing the stocking rate in
some waters we can sharply increase
fish growth rates! The benefits are
bigger fish in the creel and better use
of the products of our Hatchery Divrsion. This is just one example of
why we collect fertility data. Actually, we want to know all we can
about our aquatic resources, and we
are just now beginning to realize
how important water fertility can be.

'

Though these chemicals are important, even vital, to fish life, they
and others can occur in amounts
that are harmful to aquatic life. We
are all familiar with the disastrous
effects of man's pollution of waters,
but that's really another story. What
I'm speaking of now is that naturally
occurring chemical elements can
sometimes exist in quantities toxic
to fish. Take, for instance, oxygen,
one of the most vital gases we know
of; water can actually become supersaturated with oxygen and other
gases to the extent that air bubbles
form in the fish's blood stream and
kill him. Serious hatchery losses
have occurred because of this phenomenon, and it has been known to
happen in the wild, as well.
Most natural waters contain some
trace of ammonia, fortunately, for
much of the nitrogen involved in
lake fertility passes through an ammonia stage. On the other hand,
decay of lush growths of plant life
can produce enough ammonia to kill
fish. In this situation, oxygen is frequently used up by the decay process, and other toxic substances
(hydrogen sulfide, the "rotten egg
gas," for example) are produced so
that a combination of natural events
results in a fish kill. This happens
most often in the winter time, when
the ice is covered with snow, and is
known as "winterkill."
Then there are the various kinds
of metal poisoning, caused by such
elements as copper and zinc; these
metals are common in tiny amounts

Fishery biologists
gather water
chemistry information on a yearround basis.
A close watch is kept
for situations which may be
harmful to fish.

in fresh waters almost everywhere
and are usually apparently harmless.
Some waters, like those located in
metal-ore regions, contain more of
these metals than others, and hatchery fish often die if placed in such
waters. Recent research at Cornell
University has shown that trout can
adapt to high metal concentrations
provided they have been reared in
hatchery waters high in dissolved
metals.
This reminds us of the
calcium shock discussed earlier and
suggests that we consider water
chemistry quite seriously when deciding what lakes and streams should
be stocked from which hatcheries.
At any rate, the biologist must remain alert to these natural chemical
situations which adversely affect fish
life.

F

OR THE PAST few minutes, you've
been reading about some of the
reasons why biologists consider the
chemistry of fresh waters to be such
a noteworthy subject. Only recently have we come to realize just how
important it really is to good fish
management.
In 1962, Maine's
Fish and Game Dept., following the
lead of such states as Minnesota,
Wisconsin, and Idaho, became one
of the first to initiate a full-scale program of research in water chemistry.
Since that time, conservation departments in many other states have
begun similar projects. As time goes
on, there can be no reasonable doubt
that fishermen across the country
will reap benefits from the results of
research in this important field.

Another Good Year

By Kenneth W. Hodgdon
Chief, Game Division

Hunting Season, 1965
happy air surrounds the 1965 Maine
hunter, for game populations and hunting conditions
were good to excellent in most areas of the state. Of
the preliminary total of 187 ,443 .hunters licensed in 1965,
35,364 were nonresidents. This is the greatest number
of nonresidents ever licensed in Maine, as well as the
greatest number of total licensees.
Hunters found a good deer population in nearly all
areas, although sometimes in different covers than were
in use at the same time during the last two years. With
two unusually mild winters preceding last fall's hunting
season, the deer population had an opportunity to increase from the 1963 low (which followed a severe
winter). The registered kill of 37 ,282 in 1965 reflects
the increased population and at least average hunting
conditions. An early, heavy snowstorm and then the
Nov. 27 storm in northern Maine effectively stopped
woods travel and most hunting there at that time. Heavy
rains on two Saturdays dampened the spirits of some
hunters and kept them out of the woods. More detailed
information on hunter effort for deer and other species
will be available later when game kill questionnaire results are published.
Another first in the history of game in Maine is the
closed season on black bear from January 1 to June 1
beginning in 1966. Also a nonresident hunter was, last
fall for the first time, required to purchase a big game
license to hunt bear, rather than the small game license.
Bear hunters and trappers had increased success, according to reports, and the bear population appeared to be
up somewhat. There appears to be more interest building up around the hunting of bear.
Our number one game bird, the ruffed grouse, was in
good supply over most of the state although local areas,
especially in northern Maine, experienced an apparent
drop in population. The good weather during the hatching season was much help to the birds, but the dry
August affected them to the point that they were much
less evident in their usual haunts. Later, with the improvement in weather conditions, the birds occurred more
in their usual haunts, and hunters had good success.
The woodcock, our migratory upland game bird, was
in plentiful supply and the increasing interest in hunting
this bird reflects especially the zeal of the bird dog owners
as well as an apparent increase in the use of bird dogs.
These dogs are not only helpful in locating the birds for
the hunter, but are almost essential in finding the downed
quarry among the undergrowth.
The pheasant population, consisting almost entirely
of game farm reared birds, provided additional hunting
especially in farming areas and in the vicinity of cooperatively raised birds. Again in 1965, co-operators
GENERALLY
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raised pheasants ( 9 ,210) from the age of six weeks to
the age of twelve or fifteen weeks when they were released. In all, 31,232 pheasants were stocked.
Snowshoe hares occur throughout the state but the
cottontail rabbit occurs only in southwestern Maine.
Even where the cottontail, or cooney, exists, hunters prefer the larger snowshoe, not only because he is larger but
because he runs better before the hounds. Hunters
generally reported good luck although success usually
decreases as the season continues.

'

I
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Approximately
one deer hunter out of four was
successful in 1965-a good success ratio.

Much controversy exists over the numbers of ducks
that were available to gunners in Maine in 1965, but
everyone agrees that we had excellent goose shooting.
The U. S. Bureau of Sport Fisheries and Wildlife has
maintained that duck populations in the United States
and Canada have been decreasing and that goose populations are holding up. This appears to be the case in
Maine although many duck hunters found as many ducks
as usual.
Raccoons, foxes, gray squirrels, and bobcats are all
hunted at various times and to much lesser extent than
other species. The raccoon population appeared to be
up and reports of many successful hunts were received.
Corn, ripening during the August dry spell, was especially
tempting to the 'coons last year, and hunters helped
alleviate the problem as soon as they could. Bobcat
hunters and trappers accounted for 764 animals in 1965,
according to official reports.
All in all, the 1965 hunting season appeared to be a
good one.
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Biology in Brief

By David 0. Locke

Assistant Supt.
of Hatcheries

Members of the genus Argulus
resemble horseshoe crabs, to which
they are distantly related. This one
is enlarged
about ten times.

rrLOUSY
FISH!"
like the plaint of a
disgusted fisherman when the
fish won't bite! However, it is true
that fish are sometimes infested with
lice. Fish lice are small animals
called copepods, which belong to the
class Crustacea. This is the same
class to which the familiar lobster,
crayfish, and sowbug belong. Although there are many kinds of copepods present in Maine's inland waters, there are only two kinds which
you will find on fish.
The first group, Argulus, contains
several species which are parasitic
on salmon, trout, togue, bass, perch,
pickerel, and suckers. These lice,
often more than one-quarter of an
inch in diameter, have a brownishgray coloration.
A large, flat,
rounded, shell covers most of the
body, with the small abdomen extending out behind. There are two
sucking discs, plus backward pointing spines on the under-surface of
the body, which allows it to become
firmly attached to the host fish. The
mouth contains a true stinging organ
which penetrates the skin.
Argulus is most common on the
gills but may be found on any part
of the host fish. The four or five
pairs of swimming feet allow it to
move around on the fish or swim

T
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HIS SOUNDS

freely in the water. Mature adults
drop off the host and lay their eggs
on sticks, stones, or vegetation.
After the young hatch, they must
pursue a fish to obtain the necessary
food to grow.
The second kind of fish lice consists of one species, Salmincola edwardsi, which often appears as a
yellowish white, cottony mass on the
gills or the fins of brook trout and
togue. Adult females, frequently
one-quarter of an inch long, have a
pair of long egg sacs. The males,
very small, are seldom seen.
The newly hatched parasite is
about one-half the diameter of the
head of a common pin and swims
about with rapid, darting movements
until it becomes attached to a fish.
If it fails to become attached to a
fish within a couple of days, it is unable to develop further, and it dies.

they burst, thereby liberating the
young. The female then dies and
disintegrates.
The complete life
cycle takes about two to three
months, depending on water temperature.
Fish lice often cause mechanical
injuries to the gills, and they suck
blood and nutrients from the host
fish. The wounds which they produce provide openings for secondary
infections caused by organisms in
the water. The parasite also may
carry other infections and transfer
a disease directly either through the
wound or by being eaten by a fish.
Although these parasites are harmful
in many ways, they seldom have an

This female member of Salmincola
enlarged
about ten times,
shows egg sacs (dark mass on
rig ht) and attachment filament
(on under side).

edwardsi,

This copepod has powerful mouth
parts and a bulb-shaped attachment
filament which becomes permanently
embedded in the tissues of the host.
After attachment, the parasite loses
its swimming feet, and the abdomen
becomes converted into a rounded,
s a c-I i ke s tru ct u re. Fertilization
usually occurs within two or three
weeks. The males drop off the host
and die. The females live on, and
the egg sacs grow enormously until

important effect upon a fish population. There is no practical means of
controlling them.
Fish lice often serve a useful purpose by providing an important
source of food for small fish.
These parasites no more affect
the eating quality of fish than poultry
lice harm the edibility of fowl. Fishermen should not hesitate to eat an
otherwise fine fish, just because a
few fish lice are observed.
Maine Fi h and Game - Spring, 1966

Life Histor~

THE RUFFED

GROUSE

Forest Drummer
By Henry S. Carson, Game Biologist

GRO~SE, sometimes called partri~ge ?r
birch partridge, is the most popular game bird m
Maine. More people in Maine hunt this species
than all other species of wildfowl combined.
The ruffed grouse is found in most of northern North
America and is distributed through all of Maine. It is
a bird of the deciduous and mixed deciduous-coniferous
forest margins and second growth, or deciduous growth
habitats associated with northern coniferous forests. It
is especially suited to the climate and land uses in Maine.
Lumbering has created ideal habitat for grouse, and
abandoned farm lands and o1d bums are also of great
importance.
Distinct rufous and gray color phases are recognized
for ruffed grouse although various intermediate colors are.
also found in Maine. The bird's color above is generally
brownish and spotted; below, it is more yellowish, barred
with dark. Coloration is similar in both sexes. The fanshaped tail and the wings are of equal length. Adult
males weigh about 1 ·~ pounds and occasionally weigh
up to two pounds. Females are smaller and weigh about
one pound or slightly more.
Courtship activity in grouse is especially outstanding
and takes place during early spring. The male grouse
selects a log (or occasionally another object such as a
stump, root, or rock) and begins his drumming. The
beat of the bird's wings against air - not against the
body or log - creates a "boom--boom-boom-br br
br br-rr" drumming sound that is designed to attract the
female grouse.
The male ruffed grouse can also puff his feathers out
until he resembles a porcupine's back with all quills
erected. The ruff, from which the bird gets its name,
consists of two small patches of black feathers - one on
each side of the neck. This ruff is especially noticeable
on the male when he puffs his feathers. This demonstration is usually reserved for an audience of two or
more females. Considerable strutting with tail fanned
out is also done. Drumming activity is at a peak during
May, is occasional during the summer months, and
reaches a secondary peak during the fall. Drumming
activity other than in the spring of the year has no relationship to mating.

T

HE RUFFED

IN MAY, the hen grouse makes a shallow
ground nest out of o]d leaves, a few feathers, and
debris. The nest may be at the base of a tree or in dense

G
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underbrush, usually near an old road or opening in the
forest. She lays an average of eleven whitish to palebrown eggs and incubates them for twenty-three or
twenty-four days. Within a few hours after hatching,
chicks leave the nest.
The hen grouse is a good, protective mother and will
act belligerent or crippled at the approach of man, as well
as hovering the chicks during heavy rains or hail storms.
Cold wet weather is a health hazard to young grouse.
At this age the chicks feed on insects. By the time
they are two weeks old, they can make short flights. By
the last of September, when broods usually disperse, most
of them have attained adult size.
Ruffed grouse eat many kinds of food. During the
summer, insects are of great importance in the diet and

are supplemented by leaves and berries. Fall foods consist of clovers, berries, fruits, seeds, various leaves, nuts,
and buds. During the winter months, buds of birch,
aspen, and hazel are favorites. Spring is a transition period, and bud diets are augmented by available green
leaves.
The ruffed grouse is a hardy bird and often burrows
under the snow to escape bitter cold winter weather.
Winter food is no problem, because the birds have the
ability to eat buds from trees. Even after a sleet storm,
ice-free buds, especially of beaked hazel, are available
under protective softwood growth.
·
It is believed that po well defined grouse cycle exists
in Maine, as periods of abundance and scarcity - real
or seeming - do not occur simultaneously in all sections
of the state. Hunting pressure succeeds only in making
the grouse more wary and has little effect on the population.
Of the five leading grouse states, it is interesting to
note, Maine has fewer hunters, fewer grouse harvested
(total or per square mile), and the shortest hunting season. The other four top grouse hunting states are Michigan, Wisconsin, Minnesota, and New York. The grouse
hunter in Maine does enjoy the highest hunting success,
and he should be well satisfied with his lot.
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IS A
FISH SCREEN
THE ANSWER?
By Lyndon H. Bond
Assistant Chief,
Fishery Division
Barrier dam and fish screen prevent
upstream movement of undesirable
fish into a reclaimed trout pond.

with natural populations of landlocked
salmon and brook trout, has for years been
concerned with the fish screen problem.
Sebago Lake, for example, was first screened in
1902.
One must understand the life history of Maine
fishes to appreciate the serious thought needed before either a screen or other device is recommended
for fish management.
Our warm-water fish such as bass, pickerel, and
perch do not migrate or move up and down streams
or rivers to any extent. In fact, it is never necessary to screen or contain these warm-water fish in
a lake or pond to maintain a good supply of adult
fish for anglers. Warm-water fish are not extensive
wanderers like our trout and salmon.
Studies by Maine fishery biologists show that
smallmouth bass never move down the outlet
streams in great numbers. At Long Pond on Mt.
Desert Island, which has a large smallmouth bass
population, we placed a trap on the lake outlet.
The largest number of bass in any one year that
moved out of the pond and were taken in the outlet
trap was twenty-two.
The average downstream
movement was only thirteen bass per year for the
entire trapping period of seven years. Therefore, it
is obvious that screening to keep ba s in a lake is a
waste of everyone's money.
Landlocked salmon and trout, though, deserve
different consideration.
They are migratory fish.
This means that at some period in their life, they
move from their established home in the lake or
AINE,

/
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stream to another area in the drainage.
These
movements may be in the form of random feeding
excursions such as the concentration of salmon
around the mouth of a smelt spawning stream in
spring. Another migration occurs with all salmon
and trout when they are mature and seek a suitable
spawning area. The spawning migration is the
movement of most importance to us in our consideration of whether a fish screen or a fish way will best
serve the trout or salmon population.

of fish management, it was discovered that trout and salmon could be reared in
captivity and stocked in our lakes and ponds. These
first fish rearing attempts in the middle 1800's
worked very well, and thousands of newly hatched
trout and salmon were stocked. A few of the introductions were highly successful. Fabulous fishing
resulted in some of the stocked waters, but other
waters did not produce good or, in some cases, any
fishing whatever.
Immediately it was assumed that all the stocked
fish had moved down the outlet and never returned.
No one had studied the other factors which could
have caused the death of these stocked salmon and
trout fry. Scientific studies now tell us that more
than 70 per cent of these fish die every year whether
they are fished or not.
We mu t remember, too, that this was before we
had made any studies or inventories of our lakes
and pond . There was no information on water
N THE EARLY DAYS
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depth, oxygen content, or an accurate evaluation of
the fish population already present in any of these
stocked waters. Biological surveys or studies were
not completed on anything but a limited scale until
1937, but fish screens came into vogue in the early
1900's and were installed on many waters by wellmeaning persons interested in providing improved
fishing.
These first fish screens were built by individuals
or groups interested in better fishing on a particular lake or pond. Permits were granted these people by the commissioner of inland fisheries and
game, and the Legislature appropriated funds for
screens,
The first one of record, as far as can be
determined from Fish and Game Department files,
was built in 1902 for about $1,200 on the outlet of
Sebago Lake. At that time, there were so many
dams on the outlet that it was not deemed practical
to construct fishways in all of them. A fish screen
is still present at this site.

construct a fish screen? Screens are
a possible management facility. They can help
produce better fishing on our lakes and ponds but
only under certain conditions.
To know whether
a screen would be feasible, we must consider the
following criteria:
1. The lake or pond must contain fishable populations of brook trout and/ or landlocked
salmon and/ or brown trout.
2. The outlet must be unsuitable for spawning or rearing salmon or trout for a considerable distance down from the lake or
pond because of any of the following conditions:
a. Pollution in the outlet stream.
b. No spawning or nursery area in the
outlet stream.
c. Rough fish or predator fish in the outlet stream that are not present in the
lake or pond being screened.

3.

Natural falls on the outlet a short distance
below the lake, make the stream impassable
to upstream-moving fish.
4. Impassable dams in sufficient numbers
make it impractical to construct fishways
for upstream fish passage.
There have been fish screens constructed in
Maine that have been highly detrimental to the
proper management of the fish population.
These
screens were forced upon the public by well-meaning but uninformed individuals.
Salmon lakes in
Maine cause the greatest problems.
In the fall,
during the month of November, adult salmon seek
flowing water in which to deposit their eggs. Oftentimes the outlet stream of a salmon lake is the only
stream of any size available to salmon for spawning purposes. If this area is suitable for spawning
and rearing young salmon, a fish screen is the last
management tool that should be considered seriously. A few hundred of these naturally reared salmon
can spell the difference between having a salmon
fishery in a lake or not having one.

HOULD WE

HEN WE

1.

2.

3.
4.

should not construct a fish screen :

When the lake or pond contains only
warm-water fish such as bass, perch, and
pickerel.
When the outlet stream contains suitable
and needed spawning and nursery area for
the trout and/or salmon population.
When the outlet stream is unpolluted.
When there are no dams. or other obstructions, either natural or man-made, for a
considerable distance downstream from the
pond.

Typical log crib dam and Den ii fishway under construction
on a lake outlet.
The fishway provides free access
between the lake and spawning ar·eas in the stream.

Fish screen on the outlet of Sebago Lake, one of the first
and largest in Maine.
Lack of suitable spawning and
nursery areas below dam makes screen desirable.

5.

When fishways are present and operable in
the lake or pond outlet dam and in other
dams in the drainage below for a considerable distance downstream.
Studies have shown that in many of our Maine
lakes, the only spawning areas used to any extent
are the outlet streams. Investigations conducted on
the Fish River Lakes of Aroostook County show
that 98 per cent of all the salmon spawned in the
outlet streams with only 2 per cent using all the
other tributaries to these large lakes.
Other work in Maine has shown that the adult
salmon after spawning in an outlet stream will return to the lake from which they originate. Tagging and marking of these salmon have proven this
beyond any doubt.
/
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WE DECIDE to build a fish screen:
Nearly all of
the screens in Maine were built on a cost sharing basis. Generally, after the need for a screen
has been determined and approval for the construction of the screen, at a particular location, has been
given by the commissioner of inland fisheries and
game, a resolve is introduced into the State Legislature. This resolve will authorize and direct the
commissioner to install the screen.
Financing usually will be on one-half to one-half
basis between the Fish and Game Department and
some local group such as a cottage owners' associ-

S

Fish screen on a lake where
pollution and obstructions
make
outlet stream unsuitable for trout
and salmon spawning.
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ation, fish and game club, town, or other interested
organized group. In addition, the organized group
named in the resolve will be named as the party responsible for maintenance of the structure after it
is completed.
The Fish and Game Department's Engineering
Division prepares the plans and conducts necessary
inspections as the work progresses.
Maintaining a fish screen is an expensive proposition. Often in the fall of the year, it is necessary
to work around the clock raking the leaves from
the steel or wooden bars. If the screen is not kept
clean, it acts as a dam. It may cause damage to
property by flooding if not kept free of debris the
year around.
Fish screens as barriers to upstream fish movements: When a lake or pond is reclaimed by chemical means and restocked with desirable fish, a barrier is necessary to prevent the movement of undesirable fish upstream.
Whenever possible, only a
dam is constructed, so that a drop of several feet
occurs to prevent this re-introduction of undesirable
fish. Sometimes a screen is placed on the top of the
spillway to impede the upstream movement of fish
from the waters below the reclaimed pond.
The Fish and Game Department at times may
construct barrier dams and screens to prevent the
spread of undesirable fish. This would be done in
a situation where we have a chain of lakes, and an
unauthorized introduction of, say, yellow perch appears in one of the lakes in the lower portion of the
drainage.
Barrier dams and screens are effective
to prevent only the upstream movement of any fish.
It is never possible to screen a body of water effectively to prevent the downstream movement of the
tiny fish when in the fry or newly hatched stage.

C

Fish screens may, under special
conditions, become a useful part of fish management, but they are expensive to construct and more
expensive to maintain. Each lake or pond must be
considered as a separate situation, and all factors
must be studied and given full consideration before
a fish screen can be recommended.
ONCLUSIONS:

BOAT

By Robert H. Johnson
Director, Bureau of
Watercraft Registration
and Safety
to Maine laws, all
motorboats on coastal waters and all registered boats on
inland waters are required to
have at least one approved life
saving device for each per.son
aboard. This life saving equipment must also be readily accessible and in good and serviceable
condition at all times. That's the

A

Check Your

OWNE:RS:

CCORDING

if e Saving

life saving device is one which has been made according
to rigid safety specifications established by the U. S. Coast Guard.
Each device has a label or a stamped approval on which is imprinted:
a Coast Guard approval number, kind of device, use for certain size
boat, and its size (adult or child). Be sure your device has an approval
label on it. Devices approved by the U. S. Coast Guard are the only
legal devices allowed by Maine's boat law and are of the following
kinds:

A
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N APPROVED

LIFE PRESERVER -A jacket style device with ties and straps,
worn like a coat or vest. It is the only kind of device permitted
on boats which carry passengers for hire and is always Indian
orange in color. It has a manufacturer's stamp, a Coast Guard
inspector's initials and an approval number stamped in ink on
the surface. This device gives excellent flotation.

Law!
Of course, it is good common
sense to have a proper life saving
device for everyone on any boat.
Children,
elderly people, and
non-swimmers should wear them
at all times when on the water,
and all hands should put them on
when encountering rough weather, waves, or other hazardous
waters.
Do not abuse your life saving
devices. Check them periodically
to make .sure they are in good
condition.
Inspect the straps,
buckles, and sewing. Keep them
dry and make sure they fit the
wearer properly; there are proper sizes for both adults and children. It's a good idea to try one
on in the water to see how it fits
and floats your body.
All devices which use kapok or
fibrous glass as the flotation material must have this material
sealed in plastic bags. This information is usually printed on
the approval label.
These devices are your best
life insurance on the water, so
treat them with respect and care
and make sure they are aboard
every time you are out in any
boat- law or no law!

Devices

BUOY ANT VEST - A "horse-collar"
device, worn like a bib, with straps
and ties, of any color. They come in
adult and two children's sizes and give
good flotation performance, keeping
the wearer's face upright and out of
the water. They are excellent for
small boats and for children or nonswimmers.
The approval tag is
sewn on.

RING BUOY - A circular "doughnut-shaped" device
with a grab rope for a hand hold. It is usually
thrown with a rope. It can be stored on a bracket
topside, ready for an emergency.
Be careful not to
hit the person in the water when throwing.

BUOY ANT CUSHION - Both a cushion and a life
saving device, with hand straps for tossing or holding.
Approval label is sewn on the edge of the cushion.
The cushion is handy to toss to a person in the water,
but should not be worn on the back as it will force
the face into the water. Because they are used as
cushions, inspect them frequently for punctures or
excessive crushing which may destroy the flotation
qualities.

N

SAVING devices include inflatable types and ski
belts. They do not meet the requirements of the U. S. Coast Guard
or the Maine boat law. Inflatable devices can be punctured and hence
offer very uncertain protection.
Ski belts do not support the body
properly on the water, tending to force the face down. They may also
become loose or shift position on the body.
ON APPROVED LIFE
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Fourteen
Maine wardens and two from
Vermont attended the second annual ten-week
training school at the University of Maine.
One of the subjects covered was game
animal identification,
being taught here by
Malcolm W. Coulter,
left, associate professor
of game management.

Progranis
•

in

Pictures
Scott Paper Company entered its 13th and 14th
cutting agreements
with the Maine Fish and Game
Department,
leaving standing timber which will benefit
deer.
Left to right at the signing were Kenneth W.
Hodgdon, Game Division Chief; Commissioner
Ronald
T. Speers; and - for the company - Harold M.
Klaiber, Chief Forester; George F. Blessing, then
General Manager, Northeast
Division; and B. B.
Garland, Woodlands
Manager.
Involved were deeryard
areas of about 160 acres each - at Austin Stream in
Mayfield and Lucky Brook at Spencer Bay.
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Engineering Division constructed
a
dam and Denil fishway at Barrows
Lake in connection
with the Love
Lake salmon study being conducted
by fishery biologists.

Hatchery
superintendents
Cecil
McAllister,
left, and Clarence
Quint
with two of the landlocked
salmon
trapped at Sebago
Lake last fall
for egg procurement
and growth
study.
Fish of all age classes
showed greatly improved
growth
rates.
Maine Fish and Game-

Spring,

1966

17

AND
GAME
By John D. Gill and
William C. Mincher
This cutting is a typical
"old field" cedar.

80-year-old,

pure

stand

of

COMMERCIAL cutting of northern whitecedar (some call it "juniper"), which has increased about one-half compared to several
years ago, has caused some public concern about effects
on hunting. In response, the Game Division recently
made a study showing that the increased cedar cutting
was generally much more beneficial to game than harmful.
The objectives of the investigation, as stated formally,
are "to assess the effects on deer, ruffed grouse, and snowshoe hare of commercial practices in cutting and processing northern white-cedar." Forty-nine cedar operations
inspected made up a statewide sample, associated with
ten sawmills.
What was found? Nearly all of the cuttings appeared
to produce some benefits to game and hunting, nine reduced deer yarding cover to some extent, and four of
these nine seemed detrimental in varying degrees.
Few of the cuttings were in parts of the state recognized as deer yarding problem areas or on industrial forest land. Contrary to the impressions of many observers,
cedar stands generally have been shown to be much less
important to Maine deer than spruce-fir stands with their
associated species including cedar. A few areas, near the
principal cedar mills, have been cut to the extent that
good quality cedar has become scarce. Also, some cedar
stands are valuable as deer yarding cover.
However, the appearances of such local conditions
should be viewed in a statewide context and in relation
to harvests of trees other than cedar. Cedar cutting tends
to be somewhat more visible than cuts of other species.
Cuts are often made in old-field stands along roadsides,
cedar is more recognizable on the truck than most other
species, and the recent increase in cedar cutting is somewhat unusual. Maine, though, has one-half the entire U.
S. cedar supply; in relation to growing stock available
statewide, cedar cutting in Maine recently has been at a
rate only about one-sixth that of spruces and one-fourth

M
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that of fir. The estimated cedar cut in 1958 was about
0.30 per cent of the net volume of cedar standing then.
Data from 1964 from the Maine Forest Service estimated
the total cedar cut at 28,600,000 board feet (roughly
57 ,000 cords). This was less than the volume of either
fir or hemlock cut just for lumber and other non-pulpwood used. Relative to the cut of spruces and fir cut
just for pulpwood, only about 4.0 per cent as much cedar
was cut, for all uses. Also, most of the rather restricted,
local areas where heavy cedar-cutting occurred are in
farm-woodland deer range rather than in the more forested parts of the state where deer yarding problems have
been recognized.
Among the ten mills I visited, business outlooks
ranged widely. There was a statement that there was
plenty of high quality cedar available for at least doubling
the current production. At the other end of the range,
there was fear of a need of either moving the entire mill
a long distance or hauling in cedar from as far away as
two hundred miles. There were two complaints about
trouble in obtaining adequate quantities of cedar; one
manager said the price was not attractive to choppers,
and another said local suppliers were not sufficiently dependable when potato prices were high.
The managers generally preferred highland cedar to
swamp cedar. Such a preference is significant in game
management, as many of the typically dense old-field
cedar stands are relatively barren habitat for deer, rabbits,
and partridge.
In general, the trade obtained more wood cut in late
fall, winter, and early spring than in other seasons. This
tendency is, of course, more favorable to game than Mayto-September cutting. Generalized cedar cutting recommendations made by game managers ordinarily stipulate
cutting in fall and winter and either selective cuts or small
"commercial clearcuts" of all merchantable trees.
The most frequent pattern I saw was commercial
clearcutting, in patches no larger than about two acres or
in strips fifty to two hundred feet wide. This occurred in
twenty-three of the forty-nine choppings; in fifteen of the
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Commercial cedar cutting in Maine has been increasing.
this had on game and hunting?
forty-nine, commercial clearcuts larger than two acres
were next most frequent; the remaining eleven choppings
were in partial cuts. Usually, commercial clearcutting
was the most common method in dense, even-aged cedar
stands, particularly on old fields. Partial cutting was
more typical of scattered cedar in mixed growth.
The typical age of cedar cut on upland soils, generally
moist but fairly well drained, was about 80-85 years, and
the typical age of swamp stands was at least 120 years.
Nearly all stands were more or less even-aged.
Noting the advance regeneration in all stands, I estimated that nearly 70 per cent of them would regenerate
into the same type present before cutting, with hardwoods
expected to make up a larger proportion of most of the
remainder. If these estimations are reasonably correct,
they foretell a net decrease in cedar occurrence on the
same lands. It would not necessarily be correct, however, to infer that there would be a loss of cedar habitat
statewide, as these observations were made only in cedar
choppings; growth elsewhere may easily more than compensate for any regeneration loss in cedar cuttings.

THE complex details of cedar cutting effects on game was beyond the scope of the survey.
Instead, I made on-site judgments of what these effects
would likely be during the next five years. Each chopping received a rating of either beneficial, neutral, or
detrimental to food supplies, winter cover, and hunting
opportunity for deer, partridge, and rabbits.
Among all such judgments, the beneficial-plus neutral
effects outnumbered those of detrimental effects by at
least four to one for deer, two to one for grouse, and
seven to one for rabbits.
For deer - excluding the neutral ratings - the beneficial ratings of food supply exceeded the detrimental
ratings by six to one. Deer hunting conditions were improved by the cuttings about four to one over reductions
in the hunter's chances of killing a deer if one were
present.
Effects on deer winter cover were a different story.
None of the cuttings was considered beneficial, but most
appeared to have little or no effect although nine may
have been detrimental to some degree. Four of the operations, however, resulted in definite though small losses
of deer yarding cover.
Partridge are much less sensitive than deer in their
winter food and cover requirements so judging the cutting
effects for them was more difficult. Food conditions appeared to be unaffected or improved by nearly all the
operations. I rated winter cover as being reduced in
fourteen of forty-nine choppings, but I doubt that many
of these cases were serious detriments. Hunting opportunity for grouse improved in twenty-one cuttings, remained about the same in twenty-five, and seemed to be a
bit less in three commercial clearcutting operations which
were left a little too open after nearly all conifers were
removed.

M
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What effect has

Snowshoe hare cover conditions appeared to have
been improved in 70 per cent of the cuttings, but were
reduced in six of the forty-nine cuttings. Rabbit food
conditions tended to be improved in practically all the
cuttings. Hunting opportunity, also, I judged to be improved generally except in areas where any rabbit hunting
at all seemed unlikely.
HE SUMMARY
conclusion from this study is that the
recent increases in cedar cutting are generally more
beneficial than detrimental to game habitat. Despite the
over-all benefit, about 20 per cent of the cuttings do not
improve deer habitat, and about 10 per cent are sufficiently detrimental to require attention.
Such attention should focus on the economics of
cedar cutting which are quite different from those of most
pulpwood operations. Pulp cuttings have been of more
concern in deer yard management, and most of the Fish
and Game Department's co-operative management efforts
have involved working with fairly large, prosperous corporations owning large areas of land. In contrast, most
cedar cuttings are performed by one or a few individuals
working on their own land or other small ownerships.
There is no reason to assume that these people
wouldn't be as co-operative in accepting game habitat
management recommendations as the managers of large
holdings have been. However, since there are so many
cedar operations, mostly small, attempting to work directly with them would be a greatly more time-consuming
project for Game Division personnel than working with
the larger owners has been.
The more practical alternative to having the biologists
locate and cruise the intended cedar operations would be
to have them work through publicly employed foresters
and technicians serving the smaller owners. These foresters could screen out that majority of intended cedar
operations which will either benefit or, at least, not harm
game habitat. They would call in the biologists only
where the situation seems to warrant obtaining further
advice.

T

is risky, it is expected that the
economic pattern of cedar cutting will change gradually. As the better quality cedar is more or less cut out
within twenty-five miles or so of some mills, it will be
necessary to go into the "big woods" for cedar. There
will be a trend then toward fewer and larger crews and
operations. Then the operations will be much more likely to affect game habitat. Fortunately, they will also be
more adaptable to game habitat management similar to
that now practiced in co-operation with the managers of
pulpwood operations.

W

HILE PREDICTION

---------------------------

This article was condensed by the editor from a report by
John D. Gill, Deer Research Leader, who conducted the study.
The first person aspect of the report has been retained; "I" refers
to Mr. Gill. This study was part of a co-operative program
under the Federal Aid to Wildlife Restoration Act, under Project
W-37-R.
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MAINE'S
FIGHTING

~-------~~
By Robert E. Foye
Fishery Biologist
BASS or bronzeback is acclaimed
by many as the most sporting warm-water fish
"pound for pound" in the United States. This fish
is actually not a true bass, taxonomically speaking, but
is a member of the sunfish family, which in Maine also
includes the largemouth bass, pumpkinseed sunfish, redbreast sunfish, and black crappie.
Like its cousin the largemouth, the smallmouth bass
is not a native of our state. First introduced in 18 69,
smallmouths soon became very popular among anglers in
the Pine Tree State, and literally dozens of new introductions have been made since the initial plantings nearly
one hundred years ago. Now these fish are found in several hundred lakes and ponds and numerous streams over
a wide area of the state. Unquestionably, the smallmouth
bass has helped to enhance our state reputation for the
finest fishing in the eastern United States.
Living requirements:
Smallmouth bass require special living conditions for optimum growth and survival. All animals have likes and dislikes, and the bass is no exception.
His home must provide him withcertain necessities if he is
to thrive and become numerous enough and large enough
to satisfy the sport fishermen of today. Provide him with
these requirements, and the smallmouth bass will do the
rest. But what are some of these requirements? ·First,
water. How about salt water? No! Smallmouth bass
will tolerate only very low concentrations of salt; they
prefer fresh, clean water, either running or still. But
fresh water, still or otherwise, is not enough. The bronzeback must have more than that. He can't live in boiling
springs and certainly can't be expected to do very well in
waters which remain close to the freezing temperature
most of the time. The smallmouth bass is typically referred to as a warm-water fish, and a lake or stream must
meet the temperature requirements if bass are to become
abundant and grow well. Water must be warm enough
for them to spawn and also warm enough to produce the
physiological changes which stimulate feeding and growth.
Our northern U. S. waters are warm enough for bass to
grow and reproduce for only five or six months each year,
but in the southern parts of our country, water temperatures permit year-round growth. Water temperatures in
bass lakes in Maine are usually in the mid seventies or
low eighties during the summer months only, and most
smallmouths do not reach catchable size until they are
three or four years old.
Smallmouth bass must have rocky, gravelly shores on
which to spawn. These same shores also provide cover
HE SMALLMOUTH
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or hiding places for the small bass during the early years
of their lives when they are so susceptible to predation
from larger fish, crayfish, birds, and even mammals. The
larger bass need cover provided by the larger rocks and
boulders, where they hide and often linger in search of
smaller fish which also take advantage of this kind of
cover. Aquatic weeds serve as hiding places for all sizes
of fish, and aquatic plants are typical in good bass lakes.
Many Maine lakes and streams provide these necessary
requirements of smallmouth bass. Our better bass lakes
are usually several hundred acres in size although a few
lakes with good bass fishing are less than one hundred
acres.
Smallmouths are typically associated with lakes and
ponds of shallow or moderate depth, but they also exist
in some of our deep, stratified lakes which often contain
populations of cold-water fishes. In general, the shallow
to moderately deep lakes are the more productive ones,
and they provide better bass fishing.
Early life: Smallmouth bass construct their nests in shallow water over a bottom of coarse gravel and small rocks.
In Maine, nest construction usually commences in late
May or early June when the water has warmed to approximately 58 °F. Most of the spawning is completed
when the water temperatures are between 60° and 70°F.
Nest construction is performed exclusively by the
male, who reaches sexual maturity when he is about three
years old. At this age, he is usually nine to ten inches
long. The male bass usually selects a site near a large
rock or boulder and with a fanning, sweeping motion of
his tail fin, clears a round, shallow depression in the
gravel. In Maine, female bass reach sexual maturity
when they are three or four years old. When ready to
lay her eggs, the female moves into shallow water and is
enticed by a courting male to spawn some or perhaps all
of her eggs in his nest. Oftentimes, several female smallmouths will deposit some of their eggs in a single nest,
and it is not uncommon for a female to spawn with more
than one male. Fertilization by the male takes place as
the female extrudes her eggs, which fall into the nest. In
all, female bass spawn about eight thousand eggs per
pound of body weight.

The smallmouth bass is a real scrapper that is always
ready to do battle. They will test the skill of even
the best angler when taken on light tackle.
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After spawning is completed, the male bass becomes
fully responsible for the care of the eggs and for the
young bass fry for a short time after they hatch. During
the period of incubation, which requires three or four
days depending on water temperature,
the adult male
smallmouth stands guard over the nest and drives intruders away.
After hatching, the fry of smallmouth bass remain in

or near the nest for several more days and then emerge in
a swarm as small "black fry." For a few days, the male
bass continues to guard his brood, but it is then that his
appetite sometimes gets the better of him, and he may
devour his own young. The swarms of bass fry soon disperse, and the tiny fish take refuge in rocky crevices or
beneath large boulders or amid dense aquatic vegetation
to escape lurking predators. The mortality in young bass
is extremely high, and only one in one thousand fry may
live to become an adult. For a short time, the fry feed
upon tiny water creatures. including water fleas, but as the
bass grow older and larger, they begin to eat insects,
crayfish, and other small fish.
Food habits: Studies of the food habits of several dozen
smallmouth bass in Long Pond of the Belgrade Lakes in
central Maine have provided some interesting information. An examination of stomach contents of forty-five
adult bass revealed that crayfish constituted 93 per cent
by volume and 69 per cent of the total number of food
items consumed. Fish and insects were present in small
amounts. Food studies at Big Lake in Washington County showed insects to be an important part of the bass diet
in this lake during their entire feeding season. Nymphs
of dragonflies, stoneflies, damselflies, and mayflies were
frequently eaten. The young of pickerel, yellow perch,
sunfish, minnows, and suckers were among other fish fed
upon by the Big Lake smallmouths.
Natural enemies: From their very first day on earth, the
tiny bass must fight to survive. Some of their natural
enemies - crayfish, birds, and mammals - have already
been mentioned. Bass themselves are cannibalistic. For
a few moments, put yourself in the place of a smallmouth
bass fry and see what you face. If father bass does not
decide to eat you when you "swarm up" from your nest,
brother or sister may decide you are a choice tidbit, especially if you are slightly smaller. Already, life has ended,

but survival of the fittest is the code of life. Should you
be the lucky one, then you must struggle to escape the
ugly claws of crayfish, or perhaps it's a dragonfly nymph
or hellgrammite that nearly catches you.
Suppose you are one of those lucky one in a thousand
which gets to be an adult smallmouth. You now find
yourself "hunted" by the greatest predator of all, who
may be interested not only in how good you taste but
probably even more in how much of a struggle you give
him before you are subdued. Now that you have managed to get by the first three or four years of life, and
everything looks rosy for a long life span, you must cope
successfully with man's ways or wind up in the frying pan!
Possibly you haven't even lived long enough to spawn.
But it isn't necessary for all bass to ·spawn to keep a
healthy, thriving population of fish in a lake. A few
paragraphs back, we noted that a one-pound female bass
will spawn in the vicinity of eight thousand eggs. That's
a lot of eggs, and Mother Nature must have taken this
into account a long time ago. One of Maine's fishery
scientists observed at Big Lake in Washington County a
few years back that some four thousand smallmouths, like
yourself, are harvested there each year. He also observed
that more than four thousand bass nests are constructed
every year in Big Lake. He speculated that these nests
can be conservatively expected to contribute to the fishery
each year at least two bass that will ultimately become
five years old. Think of the fun and enjoyment those
four thousand relatives of yours provided anglers at Big
Lake.
Parasites: Let's now look at some of the more frustrating problems confronting those of us who are interested
in maintaining good bass fishing in Maine. One of these
problems is the bass tapeworm. This tapeworm is a parasite of bass and several other species of fish including
white perch, yellow perch, sunfish, and minnows. Bass
heavily infected with the tapeworm cannot spawn successfully, and it is suspected that they cannot assimilate food
and grow normally when the incidence of tapeworm is
high.
Can sportsmen do anything to solve this problem?
In a manner of speaking, yes. But first you must understand the problem more fully.
The bass tapeworm has a complicated life cycle. The

parasite reaches sexual maturity in the intestines of ba~s
and discharges eggs into the water.
Small plankton ammals known as copepods eat the eggs, which soon develop
into the larval stage inside the copepods.
This larval
stage of the tapeworm is transmitted to a bass when he
eats the . infected copepod.
Inside the bass, the larval
tapeworm transforms into another larval form and migrates through the wall of the intestine into the body cavity of the fish. There, it lives in the liver, spleen, body
lining, and reproductive
organs.
(It is this stage of the
life cycle of the tapeworm which interferes with bass reproduction.)
Fish containing this larval stage of the
tapeworm must be eaten by a bass before the cycle is
completed.
What can be done to solve the bass tapeworm problem?
Preventing its spread is presently the best approach.
For a lake already containing this parasite, there is
little man can do at the present time- If it were possible

for us to interrupt the life cycle of the tapeworm for a
sufficient length of time, we could accomplish control.
Removal of all fish from a body of water would do this,
but our important bass lakes in Maine are large, and complete reclamation of all fish is impossible. Perhaps some
day, scientists will find an answer to this perplexing
problem.
There is, however, something we can all do to help.
By taking a few simple precautions, we can help prevent
the spread of the bass tapeworm into new waters. First,
remember that the easiest way to spread the bass tapeworm is to use bait fish which have come from waters
contaminated with this parasite. How can you be sure
you aren't spreading the parasite? The best way, if you
must use fish for bait, is to procure the bait fish from the
same water where you intend to fish. Play it safe and
don't empty your pail of bait fish into a lake when you
are through fishing. Remember, even minnows are intermediate hosts of this destructive parasite. If you are unable to obtain bait fish directly from the body of water
you will be fishing, obtain it from another source free of
the bass tapeworm. Your regional fishery biologist is
the most reliable person to give you this information.
Don't forget: his job is devoted to keeping and improving fishing.
Smallmouth bass are also sometimes hosts of several
other animal parasites including flukes. The immature
stages of certain flukes are sometimes referred to as
"black spots" and are often found on bass, pickerel, and
other fish.
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Bass management:
Webster defines management as the
"judicious use of means to accomplish an end." Bass
management in Maine, whether it be by sound regulations, introductory stocking, water level manipulation, or
other ways, has one end in view - good bass fishing.
Let us look at some of the ways we manage smallmouth bass. First, we will consider regulations. Jack
Watson, author of the publication "The Maine Smallmouth," wrote, "The best thing a fisherman can do to
conserve warmwater fishes is to take a sensible harvest
and regulations can best help by encouraging that sensible
harvest."
("The Maine Smallmouth" is available upon
request from the Maine Department of Inland Fisheries
and Game, Augusta, Maine.)
In recent years, more liberal bass fishing regulations
have been enacted in Maine. Fishing in October is now
permitted in many lakes and ponds. Early spring fishing
for bass, after April 1, is permitted on others. Length
and bag limits have been removed in some waters to encourage greater harvests, and even ice fishing for bass is
permitted in one county of the state. In the wintertime,
bass are usually very inactive, and the protection of bass
in the winter has very little impact on the populations of
bass in our Maine waters. During the special bass fishing
season from June 1 through 21, the old "fly fishing only"
law has been relaxed, and now anglers are permitted to
take three bass per day during this period with singlepointed hooked artificial lures. No adverse effects from
the relaxation of our bass fishing regulations in Maine are
in evidence at the present time.
Introductory stocking is an important aspect of good
bass management. Through carefully planned and executed surveys, fishery biologists of the Maine Fish and
Game Department have recommended and made introductions of smallmouth bass in more than a dozen new
waters since 1954. Better bass fishing is the goal. One
introduction is usually sufficient.
Water levels in Maine lakes must be kept stable during the spawning season in May and June to prevent unnecessary loss of bass eggs in shallow water. While the
Maine Fish and Game Department does not exercise control over the manipulation of water levels and stream
flows, it does encourage the owners of such rights to exercise judicious use of their control in the interest of better
fishing.
Let all of us who respect and regard the smallmouth
bass as a fish worthy of inhabiting the waters of our state
continue to strive to conserve this species, so that anglers
of future generations may be rewarded by the thrill of
catching Maine's fighting bronzebacks.
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Frequent field trips bring
students in close contact with
the subject
being studied.

Previewing

The 1966 ~on.servation
Sehool Program
By Donald K. Christie
Supervisor of Conservation

the ninth consecutive year,
Maine's Conservation School
- conducted at the FreemanW a terhouse Campus at Bryant
Pond - is about to commence
operations with a new course included in the program.
The season will begin May 2
with a junior high school class
from Augusta, Maine. Their one
week stay will be followed by
Bath Junior High School; a combined group from the Waldo
County School Administrative
Districts, S.A.D. 3, S.A.D. 34,
and S. U. 78; Ingalls School,
Farmington; and Crescent Park
School, Bethel.
As in the past, the three-week
summer workshops for teachers
will begin with the "Conservation Education Works hop" followed by the field course, "Natural History of Inland Maine."
Both courses will again be under
the able leadership of Dr. John
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Education

Mudge and Professor Vance
Wells of the Science Department,
Farmington State College.
A change in this year's third
workshop will hold much in store
for those fortunate enough to
attend.
Prof. Robert Miller,
Chairman of the Department of
Science, Gorham State College,
will pilot a "Field Course in the
Earth Sciences."
Any who have worked with
Bob Miller or participated in
classes under his leadership will
realize the fine opportunity this
course presents and how interesting a presentation it will be.
This new offering is intended
for elementary and secondary
school teachers or other interested individuals who have need for
introductory information in the
earth sciences of geology, meteorology, soils, and their interrelation with all areas of natural
resources, their utilization, man-

agement, and perpetuation.
Sessions will be conducted as
much as possible in the field and
will be augmented by lectures,
films, and supplementary work
appropriate to the learning experience.
There are no prerequisites for
the new course, which will be
conducted mornings and afternoons each day, Monday through
Friday, August 1 through August 19.
Our season will conclude with
one week groups from the Cumberland County 4-H, the Maine
State Grange, Aroostook County
Combined 4-H, Gardiner High
School, Westbrook Junior High
School, and Montello Junior High
School, Lewiston.
September 30 is the closing
date. Visitors are welcome and
should make arrangements in advance .so the best dates may be
secured.
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Atlantic

Salmon

Program

Looking
~~or
AnsW"ers
By Alfred L. Meister
Salmon Commission Biologist

HROUGH RESEARCH and improved techniques, the state
and federal hatcheries
in
Maine are co-operatively making
valuable contributions to the Atlantic salmon restoration program.
From these efforts, fish stocks are
made available for the restoration of
such newly-opened rivers and fishing
areas as the St. Croix and Kennebunk. Hatchery fish are used to
supplement native populations so reduced or otherwise inadequate that
they cannot fully utilize the available
nursery areas. Jn addition, hatcheryreared smolts are stocked in or near
the estuaries of our salmon rivers at
the time of their normal seaward
migration. By stocking these fish
near the sea, we can increase the
number of smolt migrants without
interrupting the natural production
of the headwater nursery areas.
In 1965, salmon hatcheries in
Maine reared approximately onehalf million fish, with most of these
scheduled for release in the spring of
1966. The remainder will be held
for release as two-year-old smolts in
the spring of 1967. Rivers to be
stocked from the 1965 production
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include the St. Croix, Dennys, East
Machias, Machias, Pleasant, and
Narraguagus to the east of Bangor;
the headwaters of the Penobscot and
Piscataquis; and the Sheepscot and
Kennebunk in southern Maine.
Many of these fish have been
marked by removal of various fin
combinations for research and management activities. In addition, nearly 100,000 smolts will be tagged
prior to release this spring. This
ambitious tagging program will be
carried out co-operatively by personnel of the U. S. Bureau of Sport
Fisheries and Wildlife and the Atlantic Salmon Commission.
This
program will be our part in one
phase of the research currently being
conducted on North American and
European salmon stocks off the coast
of Greenland.
This international
program is being conducted under
the auspices of the International
Commission for Northwest Atlantic
Fisheries (ICNAF), of which the
United States is a charter member.
Hatchery and Salmon Commission
personnel co-operated in obtaining
brood fish from our salmon rivers
this fall. Low water conditions de-

Salmon Commission Biologist Richard
Cutting, left, and Norman Philbrick
of the Hatchery Div. helped stock
27,000 Atlantic
salmon smolts in
the Piscataquis River in spring, 1965.

layed the spawning runs, but all
brood fish were obtained by midOctober, and stripping commenced
in early November. Following stripping, the brood fish were released.
We obtained 266,000 eggs from our
native brood fish. These eggs are
being held at the Deblois fish cultural station until they are eyed, at
which time they may be safely transported to other stations for rearing.
In addition to securing our own supply of native eggs, our long term
agreement with Canadian fishery officials continues, and we obtained
300,000 eggs from the Miramichi
River in New Brunswick.

ow w ATER conditions during the
spring and summer of 1965
seriously delayed the spawning runs
of bright fish in Maine streams.
Catch figures were down and, in general, reflect the poor angling conditions encountered.
Approximately
150 bright fish were angled, with the
Machias, N arraguagus, and East
_,j
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Machias accounting for most of the
catch.
It is interesting to note that

on the Machias and Narraguagus
rivers, marked fish of hatchery origin
accounted for 5 and 10 per cent,
respectively, of the fish counted by
Salmon Commission personnel during spawning run assessments.
Many fish entered the streams late in
the fall and were unavailable to the
angler.
Largest fish taken on the N arraguagus was a 17-pound 15-ounce
beauty that qualified William Leighton of Unionville for membership in
Maine's exclusive "One that Didn't
Get Away" Club. But don't be discouraged, because Commission records indicate that 20-pounders were
not infrequent in the trap catches on
the Narraguagus and Machias rivers.
This is sure proof that there is always a bigger fish awaiting some
lucky angler.

REQUENTLY, the passage of federal legislation pertaining to fish
and game resources goes unnoticed
by the sportsman caught in the increasing pace of modern living. Two
bills, the Land and Water Conservation Act and the Anadromous Fish

F

Conservation Bill, recently enacted
by the 89th Congress, contain important passages that will ultimately
benefit the sportsmen and economy
of Maine. Monies for the first will
be made available to purchase land
and water areas that are desirable
and necessary for the preservation
and management of numerous species of fish and wildlife throughout
the country. The Atlantic salmon
qualifies for assistance under this act,
and steps have already been taken
to suggest a program for management and restoration of this noble
fish in the State of Maine.
The Anadromous Fish Conservation Bill authorizes funds to be made
available on a matching basis, with
the State of Maine eligible for several million dollars over a five-year
period. These funds will materially
aid the restoration of our anadromous fishes - the salmon, shad, alewife, and sturgeon. Monies from
these sources may herald the approach of a new dawn for many of
our larger rivers. Lack of funds in
the past has seriously curtailed restoration efforts, particularly where
fish passage facilities have been a
costly deterrent. The dim footpath
of the past may yield to the lighted

highway of the future for the anadromous fisheries of our state.

of the above bills
and recent international developments have served to focus attention
on Maine's salmon program. Members of the Salmon Commission and
its staff have been privileged to appear as guest speakers at various
conservation organizations throughout the continent during the past
year.
Papers were presented to
members of the American Fisheries
Society at Harrisburg, Pennsylvania,
and Portland, Oregon. Lectures and
illustrated programs were prepared
for members of the Atlantic Salmon
Association at Montreal, Quebec,
and the Gordon Fly Fishers Club of
New York.
Seminars were presented at Woods
Hole, Massachusetts, and Boothbay
Harbor, Maine, to members of the
Bureau of Commercial Fisheries. At
these sessions, United States delegates to the International Council for
the Exploration of the Sea (ICES),
and to the assessment sub-committee
of ICNAF, were briefed on recent
developments in Maine's
salmon
program.
Maine and the salmon program
were ably represented at various
legislative hearings in Washington,
D. C., during the past year by Commissioner Ronald T. Speers.
In
addition, Commissioner Speers was
invited to participate in an international committee, concerned with
conservation of fish and game resources, that recently convened: in
the Capital.

T

HE PASSAGE

Nearly I 00,000 smolts will be tagged
and released in 1966. Tag returns
wil reveal important information
about the movements of the fish
after they enter the ocean.
Maine Fish and Game - Spring, 1966
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Let's Get Rid
Of These Birds!
By Kramer A. Adams
(Editor's note: This article was written in 1960 by Mr.
Adams, recreation director of the Weyerhaeuser Company. It has been printed by many conservation magazines, and we include it because its humorous style makes
easy reading yet puts the spotlight on some outdoor actions that almost anyone could inadvertently perjorm.)

never painted them.
Cooper couldn't
find them.
And Roger Tory Peterson never
classified them.
So here we are in the 1960's-what could be known
as the decade of outdoor recreation-with a large gap
in man's knowledge of birdlife.
Don't blame Audubon, Cooper, and Peterson. The
kinds of birds we're talking about are recent arrivals on
the American scene. Serious outdoor birdwatchers are
becoming alarmed about their increasing numbers.
The birds in question are all related to the lark family.
These are the migratory woodland creatures that make
increasing use of the forests, fields, lakes and streams
while out on a lark.
UDUBON

These flighty visitors include many annoying birds;
some comic, some foolish, and some dangerous.
Birdwatchers of my acquaintance agree that the most
common of the woodland pests is the MIG RA TOR y
LITTERBIRD. Its range encompasses parks, campgrounds, highways and "wilderness" areas. Spoor of
this species is evident throughout the year. It is being
considered as the official bird of some states, with a
tissue to be the companion official flower. Foresters,
rangers, and highway naturalists are seldom able to identify the home nesting ground of the litterbird. But there
is ample reason to believe that it must prefer to live in
pigpens, barns, or garbage dumps.
When fall comes to our field, a plaintive "twang"
humming through the brisk, clear air unmistakably identifies the presence of a LARGE-FOOTED FENCE
HA WK. This bird is nearly immune to the dangers of
barbed wire, but takes no chances. In a characteristic
gesture, he firmly plants one foot on the lower strand of
fence wire, pulls upward on the middle one, and scrunches
through. The fence will never be the same, nor will the
farmer's attitude toward hunters.
The fence hawk's
flight pattern is often traceable by a string of "No Hunting" signs.
One of the most serious troublemakers on the nation's
tree farms is the FREE-WHEELING ROADRUNNER.
It often makes a temporary nest in the mud of closed
logging roads. The cry is readily identifiable. It goes
something like "That blankcty-blank lumber companywhy didn't they tell me that this road was soft!" Meanwhile, he's used the timber company's road warning
signs to put under his tires for traction.

OF THE most easily-identified of our woods creatures is the RED-EYED SWALLOWER. He usually has a deservedly short life, and is often ostracized
by better-behaved birds. His cry, of course, is "Hie!"
and his resting place on the ground is recognized by a
NE

most of these outdoor fun-loving birds
are harmless. All of them are out to forget about
tensions, traffic, and taxes. But among them are some
bird-brained recreation-seekers who prove that they can
discard the civilities of city life as fast as they can its
worries.
ORTUNATELY,

Roostertai led
Water Thrasher
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Drawings by Alvan Staffan,
Ohio Dept. of Natural Resources

Addleheaded
Snipe-flicker

collection of beer cans or whiskey bottles.
It's those
bottles, by the way, when catching the sun's rays, that
sometimes start fires just as efficiently as a magnifying
glass.
This brings us to the one bird that should be shot on
sight. That's the ADDLEHEADED
SNIPE-FLICKER.
Fires are still the greatest threat to our forest and rangelands, and resultantly, to our outdoor opportunities.
Pay
checks and business are dependent on fire-free lands-to
say nothing of scenery, wildlife, and pure water.
The
cigarette
snipe-flicker
and his buddy, the BONFIRE
BUZZARD,
must be exterminated.
America's fastest growing bird pest is the ROOSTERTAILED WATER THRASHER.
Its range is on any
body of water large enough to hold an outboard boat-

and many that are not. This species of water-thrasher
has an unpredictable flight course, although it is marked
by roostertail spray, waves, and violent reactions from
lesser craft. The habits of this bird can sometimes be
modified by use of a thumbs-down gesture, recommended
by the Outboard Boating Club.

Dim-witted
Woods Ruff

heard about the SNEAKY-EYED WOODPECKER? He doesn't get away with much vegetation-just pecks away at it. He's the over-enthusiastic
home gardener, the illegal Christmas tree cutter, and the
campfire kindling gatherer. His cry is "chop-chop" on a
rising note.
His brother genealogically speaking, is the LARGEPOCKETED CAMP ROBBER. In making his nest, he'll
steal anything. In recent years this bird has been known
to fly off with power saws, picnic tables, gasoline, axes,
railroad track, and even tractors.
Running down the family tree, we come across the
DIM-WITTED WOODS RUFF.
It has omnivorous
habits, preying on gates, locks, roads, equipment, trees
and power lines. It thrives on the bullet holes in signs
and gasoline tanks. One of the more imaginative bands
AVE YOU
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of this species was caught recently stabling horses overnight in an unused logging camp building.
Perhaps the most intolerable of all the fowl we have
put up with is the RED-HATTED LOON. Fortunately,
this rare species is seasonal, and does its damage only
during a five- or six-week period in the fall. Biologists
have determined that the loon has to have meat in order
to survive. One of its more noticeable habits is that of
shooting first and looking afte;wards.
The most ridiculous, and fortunately, the rarest, of
our woods birds is the LARGEMOUTH GROUSE. After
being a guest on a private tree farm; after being offered
courteous treatment, free access, a free hunting map, and
maybe even a free cup of coffee, this one sings "Oh, that
lousy lumber company!" Regional variations of the song
include tirades about the poor hunting, fishing, berrypicking, rock-collecting or what-have-you. It sometimes
leaves its mark on signs and gates.

of undesirable species is not complete. Nor
does it include the many cross-breeds and mutations
that will be afield this year.
The percentage of these non-game and predatory types
mixed up with the millions of others is small. But coming pressures on our outdoor recreational resources will
be so great that every specimen will become more evident and more dangerous.
The hardy, predatory species are going to be as welcome as a seagull hovering over your picnic table.
The rest of us pay in one way or another for the depredations of others-whether on private or governmental
land. They should be told that their irresponsible acts
are strictly for the birds.
Let's jointly declare an open hunting season on these
birds and adopt as our cry, "A better outdoor America."
HIS LIST
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Leave The Wildlife
In The Woods

Notes

and
CoJDIDent
Wildlife Quiz
1. The smallmouth bass is a
member of which fish family?
a. perch; b. sea bass; c. minnow; d. sunfish.
2. What does "marsh rabbit" have in common with
"Hudson seal"?
3. If anadromous fish migrate from the sea to fresh
water to spawn, what do catadromous fish do ?
4. What is a moose's "bell"?
5. True or false: Too much
oxygen in the water is just as
bad for fish as too little oxygen.
6. True or false: Birds have
the highest body temperatures of all creatures.
7. How many members of
the sucker family are found
in Maine: a. one ; b. three;
c. five; d. six.
8. What is "winterkill"?
9. How much does the average adult muskrat weigh?
a. 1.5 pounds ; b. 2.5 pounds ;
c. 6 pounds ; d. 12.5 pounds.
10. True or false: The smallmouth bass is a native of
Maine.
CORRECTION
Inbreeding, by T. H. Roderick, in the fall, 1965, issue has an error on page 8,
second
paragraph.
It
should read 1 rather than
2N
1/2 N in the computation
of new inbreeding in any
generation.
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Hares'n Rabbits
In some future issue of your publication, would you kindly take the
trouble to explain to us the differences
between a snowshoe hare and a cottontail rabbit?
L. W. Hamari
Harrison, Maine

• We'll go into more detail in a future
issue; but, briefly, the rabbit is slightly
smaller than the hare. The rabbit remains brownish-gray all year, but the
hare changes to white during the winter. Cottontails live in fields or brushlands and use burrows or holes as
nests; snowshoes have no den or nest
and pref er evergreen thickets or other
heavy cover. In Maine, rabbits arc
found only in the southwestern portions, but hares live throughout the
state.

Mendall Honored
Howard L. Mendall, leader of the
Maine Cooperative Wildlife Research
Unit at the University of Maine, was
recently awarded the John Pearce
Memorial Award by the Northeast
Section of the Wildlife Society.
Mendall was cited for being generous with his professional and personal time in serving and counseling
fellow wildlife workers, legislatures,
sportsmen, and the general public
in both the U. S. and Canada.
A teacher and biologist, he has
devoted his entire academic and
professional career to the State of
Maine, authoring about sixty publications including several books.
The John Pearce Memorial Award
is given annually by the Northeast
Section of the Wildlife Society to
one of its members whose outstanding contributions to wildlife conservation over the years best typifies
the high levels of performance set
by the late John Pearce, a pioneer
biologist.

"Baby-napping" time is almost
here again. Every spring and summer many well-meaning people adopt
wildlife babies they find, believing
that the young animals are in need
of help. This is cruel to the animals
and may bring trouble to the finder.
By being taken out of its natural
environment, a young animal is deprived of the opportunity to live a
free, · productive life. At best, it
becomes a restless, unhappy pet.
There is also a certain amount of
danger to human beings involved in
raising wild pets. Pet raccoons have
been known to claw and bite people
savagely. Last year, in another state,
a "tame" deer turned on and killed
the man who had raised it from infancy. Even in the case of the playful squirrel, coaxed to the shoulder
for a handout, a quick movement
may bring a painful bite.
Diseases, too, are a consideration.
Some diseases of man and domestic
animals are spread by wild animals.
Greatly increased exposure to these
diseases occurs when a wild animal is
adopted.
So, do a favor for both the animals and yourself, and leave the
wildlife in the woods!
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License Fees

Answers to Wildlife Quiz on Page 28

Resident
Hunting (under 16)
.
Hunting (16 and older)
.
Combination hunting and fishing
.
Fishing
.
Archery
.
Fishing: 3-day
.
(Exchangeable for season)

$ 1.00
3.75
6.75
3.75
5.00
4.50
.25

Nonresident
Big game (necessary for deer
and bear)
.
Small game
.
Small game, junior (under 15)
Archery
.
Fishing: season
.
Fishing: junior (under 16) ..
Fishing: 3-day
.
Fishing: 7-day
.
Fishing: 15-day
.
(Exchangeable for season)

$30.25
15.25
10.25
15.25
9.75
4.25
4.50
5.25
6.75
3.25

1. d. Both the smallmouth and largemouth bass are members of the sunfish
family.
2. They both refer to the common muskrat. When prepared for the dinner
table the muskrat is known as "marsh rabbit"; and when sheared and dyed
black, muskrat fur is called "Hudson seal."
·
3. Catadromous fish migrate from fresh water rivers into the sea for their
spawning.
One such fish is the eel.
4. Both bull and cow moose have a fleshy, hair-covered sac known as a bell
growing behind the lower jaw. Bells have been known to reach 20 inches in
length although the normal bell is much smaller. They have no known function.
5. True. Water can become super-saturated with oxygen, causing air bubbles
to form in the fish's blood. This may kill him.
6. True.
Some birds have a normal temperature
as high as 110 degrees
Fahrenheit.
7. b. Three:
creek chubsucker, white sucker, and longnose sucker.
8. Winterkill occurs sometimes when the ice on a body of water becomes
covered with snow, cutting off light needed by aquatic plants.
The decaying
plants use up the oxygen in the water and produce ammonia and hydrogen
sulfide.
This can progress to the state where fish die.
·
9. b. 2.5 pounds.
10. False.
Smallmouths were first introduced in Maine in 1869.

For other fees, please write to
the department.

By Robert H. Johnson, Director

Bureau of Watercraft Registration & Safety
LL REGISTERED boats in Maine
are required to display their
assigned number according to a
single state and national standard.
I~ must be displayed on Y'?ur boat
before you use it or give permission
to anyone to operate it on any waters
of this state.
Boat numbers are
non-transferable and remain with
the registered boat.
The numbers must be painted or
permanently attached to both sides
of the forward. half of the boat (the

A
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bow) and read from left to right.
They must be conspicuous and maintained in a legible condition at all
times. They should not ·be placed
on the obscured underside of· a
. flared bow hull where the angle prevents them from being seen from
another boat or from the shore.
All numbers and letters must be
at least three inches in height and
of block character capital letters and
arabic numerals.
They must be a
color which contrasts with the back-

ground so as to provide the highest
degree of visibility.
The boat number consists of three
parts-the prefix letters ME, a series
of up to four numerals, and a letter
or letters as a suffix. A space or
hyphen equivalent to the width of a
letter should separate the prefix and
the suffix from the numerals.
The pictures below show properly displayed boat numbers. Follow these examples and make sure
your boat numbers are on your boat
properly-no other way is legal!
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A Word on Subscriptions
We're very pleased with the response. to date
from readers who have voted approval of Maine
Fish and Game by subscribing, once we became a
quarterly. There were about 2,300 subscriptions as
this issue went to press, about all of which resulted
from the first announcement of the change, made in
the issue published late in December. We hope and
expect that there will be an equal number of readers
of the Spring, 1966, issue who decide to stay with
us.
We've got to face the fact that the magazine has
been late, the last few issues. This delay goes back
to time lost in 1964, but we believe we have things
under control and will be on schedule from now on.
The data processing system now used to keep track
of subscriptions was, as we suspected it would be, a
work-producing, time-consuming project to set up.
But it works fine and should save many hours of

work later, when address changes and resubscriptions begin to occur.
If at all possible, by the way, please let us know
of address changes at least four weeks ahead of
time. Send in a mailing label off a copy of the magazine, or print all the information the label contains.
This will speed up making the changes and prevent
your mis.sing any issues.
An editorial of this nature usually contains an invitation for suggestions, ideas, and so on, for improving the magazine. That's our position:
we'd
like to hear from you. If you have questions you'd
like to have answered in Maine Fish and Game, send
them along. The questions and answers have proven
to be a popular feature in other magazines of this
kind ... and what interests you as an individual will
probably interest other readers, too. We'll be waiting.

-The

SUBSCRIPTION BLANK
Please print name and address clearly, one letter
or space per box. Do not use shaded boxes.
If you don't want to cut the magazine, any sheet
of paper will do, but please be sure to include
everything asked for.
LAST

INITIALS

STREET

POST

STATE
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OR

ROUTE

OFFICE

ADDRESS

ZIP

OR

BOX

NAME

Editor

RATES
D 2 years (8 issues)
D 3 years ( 12 issues)

$2.50
3.50

Indicate subscription wanted.
Do not
send stamps, please.
Make check or
money order payable to Treasurer, State
of Maine, fill in coupon completely, and
send to:

NUMBER

Circulation Section
Maine Fish and Game Magazine
Room 600, State Office Building
Augusta, Maine 04330
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Atlantic
on the

salmon fishing
East Machias River.

among others, remember 1965 as
the year of the low water. Little snow the
previous winter provided minimal spring runoff, and on top of that, it was a dry summer. The
drought which plagued much of the country for
several years was now being felt in Maine.
Finding out just what effect the low water had
on fishing was difficult. Some said it was a good
year; a few disagreed.
But what is so unusual
about that?
As always, the good fishermen caught fish, as did
a number of the less serious students of the art.
Those who didn't sought reasons. They blamed it
on the water level, the phase of the moon, and almost everything else short of the price of cauliflower on the Boston market. Of course, it wasn't
anything they did wrong.
That's the nature of
fishermen.
To be sure, the low water did curtail action on
some of the smaller trout streams during the summer, but its effect on lake and pond fishing is at best
questionable.
Most of the salmon and trout lakes had good action in the young months of the season before the
hot weather set in. One of the lakes, Sebago, had
salmon fishing darn near as good as it was in "the
good old days" we hear so much about. And, judging by the fish taken for stripping on last fall's
spawning run, the big lake should be even better
this year.

F

ISHERMEN,
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As usual, most of the action during the hot, summer months was on the warm-water fish - bass,
pickerel and so forth. Although maybe not as popular with native Mainers as salmon and trout, these
fish can always be depended upon for instant action,
and they can absorb one whale of a lot of fishing
pressure without batting an eye.

IN fall fishing continues to grow.
At
the time of year when most sportsmen are out
enjoying the fall foliage over their gun barrels, a
growing number of fishermen are still working
their favorite bass and salmon waters.
The season on a number of lakes and on some
rivers has been extended over the past few years,
and the trend seems to be continuing as more and
more fishermen discover the delights of angling in
the crisp, fall air. At this time of year, trout and
salmon are on their spawning runs, and bass are
cruising in close to shore looking for a bite to eat.
Late season fishing also provides an opportunity
for the angler to enjoy his sport without the background hubbub which is associated with the summer
vacation months.
No waterskiers, no bugs, no
rush - just relaxing and communicating with Dame
Nature as can be done only at the end of a fishing
pole.

I

NTEREST
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the club, and they have established a mmimum
qualifying weight of four pounds for pickerel. This
is a reasonable weight, as a number of four-pounders
are taken every year but not so many that qualifying for the club will be any less difficult. Membership in "The One That Didn't Get A way Club"
is still reserved for fishermen who catch extraordinarily large fish.
Minimum qualifying weights for entry in the club
are : landlocked salmon, brown· trout, and rainbow
trout, eight pounds; lake trout (togue ) and Atlantic
salmon, fifteen pounds; brook trout and black bass
(largemouth and smallmouth), five pounds; pickerel, four pounds; and white perch, three pounds.
Fish should be certified by a Maine warden or by
two disinterested persons.
Any warden can provide an application card which should be filled out
and mailed to the Department of Economic Development, State Office Building, Augusta.

for the 1966 fishing season is for
another good one. We hope water flows will be
back to normal, and, by the looks of things, chances
are good. Regardless of what happens to the water
levels, or the moon, or the price of cauliflower,
they'll all be out there trying it again - the dryfiyers, the spinners, the casters, and the trollers,
yes, even the live-bait dunking still-fishers - and
they'll all have a ball!

T

HE OUTLOOK

happy to announce the addition of another fish, the pickerel, to "The One That
Didn't Get Away Club." This is just recognition
for a fish that is so co-operative with fishermen of
all ages. Many an avid angler has gotten his start
on "old chainsides."
The Department of Economic Development runs

W

E ARE

THE ONE THAT DIDN'T
GET AWAY CLUB FOR 1965
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Where Caught

Brook Trout

Floyd E. Cobb, Lee, Me.

5-3

20

15

Brown

13

31

35

Angleworms

Sheepscot River

Brown Trout

Ronald H. Young, Augusta, Me.
William G. Fitzcharles, Jr.
Pennington, N. J.
Irving Davis, Sanford, Me.
Reginald Hale, Sanford, Me.

10-8
9-12
8-8

26~2
29
27~2

15
20
45

Live Shiner
Shiner
Repel a

Hancock Lake
Great East Lake
Great East Lake

20-6

39

90

Mo.oselook

18

17-8
16-9~2

36
35~2
35~4

50
30
25

Rebel
Super
Smelt

9-10

261,2

30

Flatfish

Parker

17-15
16-8

37
35

30
60

Cosseboom
Harry Smith Sp.

Narr aguagus
Narr aauagus

7-8
7-2
7
7

23~2
24
23~2
221,2

12
7
15
5-7

Jitterbug
Black Eel
Plastic Worm
Helbender

Cobbossee Stream
Belgrade Stream
Long Pond, Belgrade
Cobbossee Stream

Wulff

Pierce

Pond

I

Lake Trout
(Togue)

George H. Wells, Portland, Me.
Leslie E. Tarbor, Jr.
No. Reading, Mass.
Kenneth M. Ellingwood, Hampden,
Arthur Fox, Ellsworth, M.e.

Landlocked
Salmon

Richard

Atlantic
Salmon

Black Bass

32

Me.

Dumais, Lewiston. Me.

William I. Leighton, Unionville, Me.
Peter Liscomb, Hulls Cove, Me.

James
Alfred
Robert
Ronald

A. Dorso, Gardiner, Me.
s. Falcone, E. Hartford, Conn.
Hilliard, Claymont, Del.
L. Beauchesne, Lewiston, Me.

Wobbler

Duper

Green Lake
Moosehead Lake
Schoodic Lake
Tunk Lake
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